
3.4  RISK CHARACTERIZATION

Form. Drinking Fish Ingestion Inhalation
Number Chemical Components Water MOE MOE

MOE1,2

1,2 1,2
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38 Hydrocarbons, petroleum distillates

Alkoxylated alcohols

Fatty acid derivatives

39 Water

Hydrocarbons, petroleum distillates 8.0 × 105

Propylene glycol ethers 1.0 × 106

Alkanolamines 4.0 × 106

Ethylene glycol ethers 1.1 × 105

40 Hydrocarbons, aromatic

Hydrocarbons, petroleum distillates 8.0 × 105

Fatty acid derivatives

Ethoxylated nonylphenol 1.6 × 103 7

gives an estimate of the "margin of safety" between an
A Margin-of-Exposure (MOE) or a Hazard Quotient (HQ)          1

estimated exposure level and the level at which adverse effects may occur.  Hazard Quotient values below unity imply
that adverse effects are very unlikely to occur.  The more the Hazard Quotient exceeds unity, the greater is the level
of concern.  High MOE values such as values greater that 100 for a NOAEL-based MOE or 100 for a LOAEL-based
MOE imply a low level of concern.  As the MOE decreases, the level of concern increases.  The hazard values used
in the HQ or MOE calculations were taken from Table 2-3.  The exposure values used in the calculations were taken
from Tables 3-4 and 3-5.
The absence of HQ or MOE values in this table indicates no exposure is expected by this route or that insufficient2

hazard data were available to calculate a HQ or MOE for that chemical.
Based on testing data (Weeks, A.J. et al.  1996.  Proceedings of the CESIO 4th World Surfactants Congress,3

Barcelona, Spain.  Brussels, Belgium:  European Committee on Surfactants and Detergents, pp. 276-291.) the original
estimate of POTW removal has been changed from 100% reported in the draft document to 95% in the final report.
This revision results in increased estimates of releases to surface water.  When the releases to surface water are
compared with the concern concentration set at the default value of 0.001 mg/L, the formulations containing
ethoxylated nonylphenols (formulations 4, 5, 7, 8, 9, 17, 24 and 40) present concerns to aquatic species that were not
reported in the draft CTSA.

3.5  PROCESS SAFETY CONCERNS

([SRVXUH�WR�FKHPLFDOV�LV�MXVW�RQH�RI�WKH�VDIHW\�LVVXHV�WKDW�SULQWHUV�PD\�KDYH�WR�GHDO�ZLWK
GXULQJ�WKHLU�GDLO\�DFWLYLWLHV���3UHYHQWLQJ�ZRUNHU�LQMXULHV�VKRXOG�EH�D�SULPDU\�FRQFHUQ�IRU�HPSOR\HUV
DQG�HPSOR\HHV�DOLNH���:RUN�UHODWHG�LQMXULHV�PD\�UHVXOW�IURP�IDXOW\�HTXLSPHQW��LPSURSHU�XVH�RI
HTXLSPHQW�RU�E\SDVVLQJ�HTXLSPHQW�VDIHW\�IHDWXUHV��IDLOXUH�WR�XVH�SHUVRQDO�SURWHFWLYH�HTXLSPHQW�
DQG�SK\VLFDO�VWUHVVHV�WKDW�PD\�DSSHDU�JUDGXDOO\�DV�D�UHVXOW�RI�UHSHWLWLYH�PRWLRQV��L�H���HUJRQRPLF
VWUHVVHV����$Q\�RU�DOO�RI�WKHVH�W\SHV�RI�LQMXULHV�PD\�RFFXU�LI�SURSHU�VDIHJXDUGV�RU�SUDFWLFHV�DUH�QRW
LQ�SODFH�DQG�FRUUHFWO\�XVHG���7KH�XVH�RI�SHUVRQDO�VDIHW\�HTXLSPHQW�DQG�WKH�SUHVHQFH�RI�VDIHW\
JXDUGV�RQ�HTXLSPHQW�FDQ�KDYH�D�VXEVWDQWLDO�LPSDFW�RQ�EXVLQHVV��QRW�RQO\�LQ�WHUPV�RI�GLUHFW�ZRUNHU
VDIHW\��EXW�DOVR� LQ�UHGXFHG�RSHUDWLQJ�FRVWV�DV�D� UHVXOW�RI� IHZHU�GD\V�RI�DEVHQWHHLVP��UHGXFHG
DFFLGHQWV�DQG�LQMXULHV��DQG�ORZHU�LQVXUDQFH�FRVWV���0DLQWDLQLQJ�D�VDIH�DQG�HIILFLHQW�ZRUNSODFH
UHTXLUHV�WKDW�HPSOR\HUV�DQG�HPSOR\HHV�XQGHUVWDQG�WKH�LPSRUWDQFH�RI�XVLQJ�SHUVRQDO�SURWHFWLYH
HTXLSPHQW��KDYH�DSSURSULDWH�VDIHJXDUGV�RQ�PHFKDQLFDO�DQG�HOHFWULFDO�HTXLSPHQW��VWRUH�DQG�XVH
FKHPLFDOV�SURSHUO\��DQG�SUDFWLFH�JRRG�HUJRQRPLF�SURFHGXUHV�ZKHQ�HQJDJHG�LQ�SK\VLFDO�DFWLYLW\�



CHAPTER 3:  RISK

3-68

7UDLQLQJ

$�FULWLFDO�HOHPHQW�RI�ZRUNSODFH�VDIHW\�LV�D�ZHOO�HGXFDWHG�ZRUNIRUFH���7R�KHOS�DFKLHYH�WKLV
JRDO��WKH�2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK�$GPLQLVWUDWLRQ��26+$��+D]DUG�&RPPXQLFDWLRQ�6WDQGDUG
UHTXLUHV�WKDW�DOO�HPSOR\HHV�DW�SULQWLQJ�IDFLOLWLHV��UHJDUGOHVV�RI�WKH�VL]H�RI�WKH�SULQWLQJ�SODQW��EH
WUDLQHG�LQ�WKH�XVH�RI�KD]DUGRXV�FKHPLFDOV�WR�ZKLFK�WKH\�DUH�H[SRVHG��WKHUHIRUH��LW�LV�UHFRPPHQGHG
WKDW�D�IRUPDO�WUDLQLQJ�SURJUDP�EH�LQVWLWXWHG�IRU�DOO�ZRUNHUV�DW�OLWKRJUDSK\�SODQWV���7UDLQLQJ�PD\
EH�FRQGXFWHG�E\�HLWKHU�IDFLOLW\�VWDII�RU�RXWVLGH�SDUWLHV�ZKR�DUH�IDPLOLDU�ZLWK�WKH�OLWKRJUDSK\�SURFHVV
DQG�WKH�SHUWLQHQW�VDIHW\�FRQFHUQV���7KH�WUDLQLQJ�VKRXOG�EH�KHOG�IRU�HDFK�QHZ�HPSOR\HH��DV�ZHOO�DV
SHULRGLF�UHWUDLQLQJ�VHVVLRQV�ZKHQ�QHFHVVDU\��IRU�H[DPSOH��LI�QHZ�HTXLSPHQW�LV�WR�EH�XVHG���RU�RQ
D�UHJXODU�VFKHGXOH���7KH�WUDLQLQJ�SURJUDP�VKRXOG�H[SODLQ�WR�WKH�ZRUNHUV�WKH�W\SHV�RI�FKHPLFDOV
ZLWK�ZKLFK�WKH\�ZRUN�DQG�SUHFDXWLRQV�WR�EH�XVHG�ZKHQ�KDQGOLQJ�RU�VWRULQJ�WKHP��ZKHQ�DQG�KRZ
SHUVRQDO�SURWHFWLRQ�HTXLSPHQW�VKRXOG�EH�ZRUQ��WKH�QHHG�IRU�RWKHU�VDIHW\�IHDWXUHV�VXFK�DV�PDFKLQH
JXDUGV�DQG�WKHLU�SURSHU�XVH��DQG�KRZ�WR�PDLQWDLQ�HTXLSPHQW�LQ�JRRG�RSHUDWLQJ�FRQGLWLRQ�

6WRULQJ�DQG�8VLQJ�&KHPLFDOV�3URSHUO\�

%HFDXVH�OLWKRJUDSKLF�SULQWLQJ�UHTXLUHV�H[SRVXUH�WR�DQG�XVH�RI�D�YDULHW\�RI�FKHPLFDOV��LW�LV
LPSRUWDQW� WKDW� ZRUNHUV� NQRZ� DQG� IROORZ� WKH� FRUUHFW� SURFHGXUHV� IRU� XVLQJ� DQG� VWRULQJ� WKH
FKHPLFDOV���0XFK�RI�WKH�XVH��GLVSRVDO��DQG�VWRUDJH�LQIRUPDWLRQ�DERXW�EODQNHW�ZDVK�FKHPLFDOV�PD\
EH�REWDLQHG�IURP�WKH�0DWHULDO�6DIHW\�'DWD�6KHHWV�SURYLGHG�E\�WKH�PDQXIDFWXUHU�IRU�HDFK�FKHPLFDO
RU�IRUPXODWLRQ���06'6V�ZLOO�DOVR�DOHUW�WKH�ZRUNHUV�WR�WKH�QHHG�IRU�DSSURSULDWH�SHUVRQDO�SURWHFWLRQ
HTXLSPHQW���$OO�FKHPLFDOV�VKRXOG�EH�VWRUHG�LQ�DSSURSULDWH�VWRUDJH�VSDFH�DQG�VKRXOG�EH�ODEHOHG
DFFRUGLQJO\�ZLWK�DOO�IHGHUDO��VWDWH��DQG�ORFDO�UHJXODWLRQV���&KHPLFDOV�WKDW�DUH�LQFRPSDWLEOH�ZLWK
RWKHU� FKHPLFDOV�RU� WKDW� UHTXLUH� VSHFLDO�SUHFDXWLRQV� LQ� WKHLU�XVH�VKRXOG�DOVR�EH�DSSURSULDWHO\
ODEHOHG�DQG�VWRUHG���%HFDXVH�PDQ\�RI�WKH�FKHPLFDOV�XVHG�LQ�EODQNHW�ZDVK�IRUPXODWLRQV�DUH�KLJKO\
IODPPDEOH��LW�LV�UHFRPPHQGHG�WKDW�WKH�IDFLOLW\�EH�SHULRGLFDOO\�LQVSHFWHG�E\�WKH�ORFDO�ILUH�PDUVKDOO
WR�HQVXUH�WKDW�WKH�FKHPLFDOV�DUH�VWRUHG�SURSHUO\�DQG�YHQWLODWHG��WKXV�UHGXFLQJ�WKH�SRWHQWLDO�IRU�D
ILUH�

5DJV�RU�WRZHOV�WKDW�DUH�XVHG�WR�ZLSH�XS�FKHPLFDOV�RU�FOHDQ�EODQNHWV�PD\�EH�FRQVLGHUHG
KD]DUGRXV�ZDVWH�E\�(3$�DQG�VWDWH�DQG�ORFDO�DJHQFLHV�LI�WKH\�FRQWDLQ�VSHFLILHG�KD]DUGRXV�FKHPLFDOV
LQ�VXIILFLHQW�DPRXQWV���7KHVH�WRZHOV�VKRXOG�EH�VWRUHG�DQG�GLVSRVHG�RI�LQ�DFFRUGDQFH�ZLWK�WKH
IHGHUDO��VWDWH��DQG�ORFDO�UHJXODWLRQV���%ODQNHW�ZDVK�ZRUNHUV�VKRXOG�DOVR�EH�DZDUH�RI�WKH�SRWHQWLDO
IRU�VPROGHULQJ�RI�WKH�UDJV��SDUWLFXODUO\�WKRVH�WKDW�FRQWDLQ�WHUSHQHV���,I�D�SULQWHU�LV�XQFHUWDLQ�DERXW
ZKHWKHU�RU�QRW�WKH�XVHG�UDJV�RU�WRZHOV�UHTXLUH�VSHFLDO�WUHDWPHQW�DV�KD]DUGRXV�ZDVWH��KH�RU�VKH
VKRXOG�FRQWDFW�WKHLU�ORFDO�VWDWH�HQYLURQPHQWDO�DJHQF\��RU�VWDWH�WHFKQLFDO�DVVLVWDQFH�SURJUDP���)RU
IXUWKHU�LQIRUPDWLRQ�DERXW�WKH�VSHFLILF�VDIHW\�IDFWRUV�DQG�KD]DUGV�DVVRFLDWHG�ZLWK�VSHFLILF�FKHPLFDOV
XVHG�LQ�OLWKRJUDSK\�EODQNHW�ZDVK�IRUPXODWLRQV��VXFK�DV�IODPPDELOLW\�DQG�FRUURVLYLW\��VHH�6HFWLRQ
����&KHPLFDO�,QIRUPDWLRQ�

8VH�RI�3HUVRQDO�6DIHW\�(TXLSPHQW

$OWKRXJK�(3$�GHYHORSHG�WKH�'HVLJQ�IRU�WKH�(QYLURQPHQW�3URJUDP�WR�DVVLVW�LQGXVWU\�LQ
GHWHUPLQLQJ� WKH� HQYLURQPHQWDO� HIIHFWV� DQG� ULVNV� DVVRFLDWHG�ZLWK� YDULRXV� LQGXVWULHV��ZRUNHU
VDIHW\�LV�WKH�UHVSRQVLELOLW\�RI�26+$���0DQ\�SULQWHUV�DUH�DOUHDG\�IDPLOLDU�ZLWK�26+$
V�+D]DUG
&RPPXQLFDWLRQ�6WDQGDUG�ZKLFK�FRYHUV�PDQ\�DVSHFWV�RI�ZRUNHU�VDIHW\�IRU�D�YDULHW\�RI�LQGXVWULHV�
LQFOXGLQJ�SULQWLQJ�IDFLOLWLHV���26+$�KDV�DOUHDG\�GHYHORSHG�VHYHUDO�SHUVRQDO�SURWHFWLYH�HTXLSPHQW
VWDQGDUGV�WKDW�DUH�DSSOLFDEOH�WR�WKH�SULQWLQJ�LQGXVWU\���7KHVH�VWDQGDUGV�DGGUHVV�JHQHUDO�VDIHW\
UHTXLUHPHQWV�����&)5�3DUW������������WKH�XVH�RI�H\H�DQG�IDFH�SURWHFWLRQ��3DUW������������KHDG
SURWHFWLRQ��3DUW������������IRRW�SURWHFWLRQ��3DUW������������DQG�KDQG�SURWHFWLRQ��3DUW�����������
7KH�VWDQGDUGV� IRU� H\H�� IDFH�DQG�KDQG�SURWHFWLRQ�DUH�SDUWLFXODUO\� LPSRUWDQW� IRU� WKH�SULQWLQJ
LQGXVWU\� ZKHUH� WKHUH� LV� IUHTXHQW� FRQWDFW� ZLWK� D� YDULHW\� RI� FKHPLFDOV�� VXFK� DV� VROYHQWV�
GLVSHUVDQWV��VXUIDFWDQWV��DQG�LQNV��WKDW�PD\�LUULWDWH�RU�RWKHUZLVH�KDUP�WKH�VNLQ�DQG�H\HV���,Q
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RUGHU� WR�SUHYHQW�RU�PLQLPL]H�H[SRVXUH�WR�VXFK�FKHPLFDOV��ZRUNHUV�VKRXOG�EH�WUDLQHG� LQ�WKH
SURSHU� XVH� RI� SHUVRQDO� VDIHW\� HTXLSPHQW�� � )RU� PDQ\� EODQNHW� ZDVK� FKHPLFDOV�� DSSURSULDWH
SURWHFWLYH�HTXLSPHQW�LQFOXGHV�JRJJOHV�WR�SUHYHQW�FKHPLFDO�IURP�VSODVKLQJ�LQWR�WKH�H\HV�GXULQJ
WKH� WUDQVIHU� RI� FKHPLFDOV� IURP� ODUJH� FRQWDLQHUV� WR� VPDOO� RQHV�� DSURQV� RU� RWKHU� LPSHUYLRXV
FORWKLQJ�WR�SUHYHQW�VSODVKLQJ�RI�FKHPLFDOV�RQ�FORWKLQJ��DQG�JORYHV���,Q�VRPH�SULQWLQJ�IDFLOLWLHV
ZLWK�ORXG�SUHVVHV��KHDULQJ�SURWHFWLRQ�PD\�EH�UHTXLUHG�RU�UHFRPPHQGHG�

2WKHU�SHUVRQDO�VDIHW\�FRQVLGHUDWLRQV�DUH�WKH�UHVSRQVLELOLW\�RI�WKH�ZRUNHU���:RUNHUV�VKRXOG
EH�GLVFRXUDJHG�IURP�HDWLQJ�RU�NHHSLQJ�IRRG�QHDU�SUHVVHV�RU�FKHPLFDOV���%HFDXVH�SUHVVHV�FRQWDLQ
PRYLQJ�SDUWV��ZRUNHUV�VKRXOG�DOVR�EH�SURKLELWHG�IURP�ZHDULQJ�MHZHOU\�RU�ORRVH�FORWKLQJ��VXFK�DV
WLHV��WKDW�PD\�EHFRPH�FDXJKW�LQ�WKH�PDFKLQHU\�DQG�FDXVH�LQMXU\�WR�WKH�ZRUNHU�RU�WKH�PDFKLQHU\
LWVHOI���,Q�SDUWLFXODU��WKH�ZHDULQJ�RI�ULQJV�RU�QHFNODFHV�PD\�OHDG�WR�LQMXU\���:RUNHUV�ZLWK�ORQJ�KDLU
WKDW�PD\�DOVR�EH�FDXJKW�LQ�WKH�PDFKLQHU\�VKRXOG�EH�UHTXLUHG�WR�VHFXUHO\�SXOO�WKHLU�KDLU�EDFN�RU
ZHDU�D�KDLU�QHW�

8VH�RI�(TXLSPHQW�6DIHJXDUGV

,Q�DGGLWLRQ�WR�WKH�XVH�RI�SURSHU�SHUVRQDO�SURWHFWLRQ�HTXLSPHQW�IRU�DOO�ZRUNHUV��26+$�KDV
GHYHORSHG�VDIHW\�VWDQGDUGV�WKDW�DSSO\�WR�WKH�DFWXDO�HTXLSPHQW�XVHG�LQ�SULQWLQJ�IDFLOLWLHV���7KHVH
PDFKLQH�VDIHW\�JXDUGV�DUH�GHVFULEHG�LQ����&)5�3DUW����������DQG�DUH�DSSOLFDEOH�WR�DOO�VHFWRUV�RI
WKH�LQGXVWU\��LQFOXGLQJ�OLWKRJUDSK\���$PRQJ�WKH�VDIHJXDUGV�UHFRPPHQGHG�E\�26+$�WKDW�PD\�EH
XVHG� IRU� OLWKRJUDSKLF�SULQWHUV� DUH�EDUULHU� JXDUGV�� WZR�KDQG� WULS�GHYLFHV�� DQG� HOHFWULFDO� VDIHW\
GHYLFHV���6DIHJXDUGV�IRU�WKH�QRUPDO�RSHUDWLRQ�RI�SUHVV�HTXLSPHQW�DUH�LQFOXGHG�LQ�WKH�VWDQGDUGV
IRU�PHFKDQLFDO�SRZHU�WUDQVPLVVLRQ�DSSDUDWXV�����&)5�3DUW�����������DQG�LQFOXGH�EHOWV��SXOOH\V�
IO\ZKHHOV��JHDUV��FKDLQV��VSURFNHWV��DQG�VKDIWV���7KH�1DWLRQDO�3ULQWLQJ�(TXLSPHQW�DQG�6XSSO\
$VVRFLDWLRQ�KDV�PDGH�DYDLODEOH�FRSLHV�RI�WKH�$PHULFDQ�1DWLRQDO�6WDQGDUG�IRU�6DIHW\�6SHFLILFDWLRQV
IRU�3ULQWLQJ�3UHVV�'ULYH�&RQWUROV���7KHVH�VDIHW\�UHFRPPHQGDWLRQV�DGGUHVV�WKH�GHVLJQ�RI�SUHVV�GULYH
FRQWUROV�VSHFLILFDOO\��DV�ZHOO�DV�VDIHW\�VLJQDOLQJ�V\VWHPV�IRU�ZHE�DQG�VKHHW�IHG�SULQWLQJ�SUHVVHV�
3ULQWHUV�VKRXOG�EH�IDPLOLDU�ZLWK�WKH�VDIHW\�UHTXLUHPHQWV�LQFOXGHG�LQ�WKHVH�VWDQGDUGV�DQG�VKRXOG
FRQWDFW�WKHLU�ORFDO�26+$�RIILFH�RU�VWDWH�WHFKQLFDO�DVVLVWDQFH�SURJUDP�IRU�DVVLVWDQFH�LQ�GHWHUPLQLQJ
KRZ�WR�FRPSO\�ZLWK�WKHP�

,Q�DGGLWLRQ�WR�QRUPDO�HTXLSPHQW�RSHUDWLRQ�VWDQGDUGV��26+$�DOVR�KDV�D�ORFNRXW�WDJRXW
VWDQGDUG�����&)5�SDUW�������������7KLV�VWDQGDUG�LV�GHVLJQHG�WR�SUHYHQW�WKH�DFFLGHQWDO�VWDUW�XS�RI
HOHFWULF� PDFKLQHU\� GXULQJ� FOHDQLQJ� RU� PDLQWHQDQFH� RSHUDWLRQV� WKDW� DSSO\� WR� WKH� FOHDQLQJ� RI
EODQNHWV� DV� ZHOO� DV� RWKHU� RSHUDWLRQV�� � 7KLV� VWDQGDUG� KDV� SRVHG� SDUWLFXODU� SUREOHPV� IRU
OLWKRJUDSKHUV�GXULQJ�PLQRU��URXWLQH�SURFHGXUHV�VXFK�DV�FOHDQLQJ�WKH�SUHVV�ZKLFK�UHTXLUHV�IUHTXHQW
VWRSV�DQG�VPDOO�PRYHPHQW�RI�WKH�UROOHUV��LQFKLQJ��ZKLFK�PD\�EH�DFFRPSOLVKHG�ZLWKRXW�H[WHQVLYH
GLVDVVHPEO\� RI� WKH� HTXLSPHQW�� � )RU� VXFK� FDVHV�� 26+$� KDV� JUDQWHG� DQ� H[HPSWLRQ� IRU�PLQRU
VHUYLFLQJ� RI�PDFKLQHU\� SURYLGHG� WKH� HTXLSPHQW� KDV� RWKHU� DSSURSULDWH� VDIHJXDUGV�� VXFK� DV� D
VWRS�VDIH�UHDG\�EXWWRQ�ZKLFK�RYHUULGHV�DOO�RWKHU�FRQWUROV�DQG�LV�XQGHU�WKH�H[FOXVLYH�FRQWURO�RI�WKH
ZRUNHU�SHUIRUPLQJ�WKH�VHUYLFLQJ���6XFK�PLQRU�VHUYLFLQJ�RI�SULQWLQJ�SUHVVHV�KDV�EHHQ�GHWHUPLQHG
WR� LQFOXGH�FOHDULQJ� MDPV��PLQRU�FOHDQLQJ�� OXEULFDWLQJ��DGMXVWLQJ�RSHUDWLRQV��SODWH�DQG�EODQNHW
FKDQJLQJ�WDVNV��SDSHU�ZHEELQJ��DQG�UROO�FKDQJLQJ���5LJLG�ILQJHU�JXDUGV�VKRXOG�DOVR�H[WHQG�DFURVV
WKH�UROOV��DERYH�DQG�EHORZ�WKH�DUHD�WKH�EH�FOHDQHG���3URSHU�WUDLQLQJ�RI�ZRUNHUV�LV�UHTXLUHG�XQGHU
WKH� VWDQGDUG� ZKHWKHU� ORFNRXW�WDJRXW� LV� HPSOR\HG� RU� QRW�� � )RU� IXUWKHU� LQIRUPDWLRQ� RQ� WKH
DSSOLFDELOLW\�RI�WKH�26+$�ORFNRXW�WDJRXW�VWDQGDUG�WR�SULQWLQJ�RSHUDWLRQV��FRQWDFW�WKH�ORFDO�26+$
ILHOG�RIILFH�RU�WKH�3ULQWLQJ�,QGXVWULHV�RI�$PHULFD��,QF�
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